Cigarette smoke and the terminal ileum: increased autophagy in murine follicle-associated epithelium and Peyer's patches.
Cigarette smoke (CS) exposure is associated with increased autophagy in several cell types, such as bronchial epithelial cells. Smoking is also an environmental risk factor in Crohn's disease, in which impairment of the autophagy-mediated anti-bacterial pathway has been implicated. So far, it is unknown whether CS induces autophagy in the gut. Here, we examined the effect of chronic CS exposure on autophagy in the follicle-associated epithelium (FAE) of murine Peyer's patches. Transmission electron microscopy revealed that the proportion of cell area occupied by autophagic vesicles significantly increased in the FAE after CS exposure. An increased number of autophagic vesicles was observed in the FAE, whereas the vesicle size remained unaltered. Besides enterocytes, also M-cells contain more autophagic vesicles upon CS exposure. In addition, the mRNA level of the autophagy-related protein Atg7 in the underlying Peyer's patches is increased after CS exposure, which indicates that the autophagy-inducing effect of CS is not limited to the FAE. In conclusion, our results demonstrate that CS exposure induces autophagy in murine FAE and in the underlying immune cells of Peyer's patches, suggesting that CS exposure increases the risk for Crohn's disease by causing epithelial oxidative damage, which needs to be repaired by autophagy.